Purpose: There have been global initiatives and efforts over the last decade to manage patient safety. Thus aims of this study were to examine university hospital nurses' perceptions of patient safety culture and levels of safety control, and to identify factors that affect patient safety management activities. Methods: Participants were 222 nurses who had worked as nurses for more than one year and who conducted patient safety management activities at a university hospital. Data were collected using structured questionnaires and were analyzed using descriptive statistics, t-test, one-way ANOVA, Pearson correlation coefficient, and multiple regression analysis with SPSS/WIN 20.0 computer program. Results: General factors which positively impacted nurses' patient safety management were total length of work in nursing, total length of work in present hospital, and experience of a patient safety accident along with safety factors of perception of communication about accident related events and frequency of reporting accident events. These variables explained 45% of the variance in patient safety management activities. Conclusion: The findings from this study suggest solutions to promote patient safety management activities in hospitals and provide basic background for nursing education intervention strategies to promote safety control and patient safety management activities intended for nurses.
INTRODUCTION
Patient safety is a cornerstone to high-quality healthcare. 'Adverse events' are defined as injures due to medical care. Adverse events represent a major source of morbidity and mortality throughout the world. It is important to identify and understand adverse events in order to develop policies to reduce harm from medical care [1] .A dedication to continuous improvement of patient care should be a top priority of healthcare institutions. The longstanding principle, 'First do no harm' should serve as a foundation of nursing and medical care, as most injuries are preventable [2] .
Patient safety is defined as the avoidance, prevention, and amelioration of adverse outcomes or injuries stemming from health care processes. A patient safety incident is an event or circumstance that could have resulted, or did result, in unnecessary harm to a patient [3] .There has been global initiatives and efforts over the last decade to manage patient safety by development of centers for patient safety [4] [5] [6] . In Korea, a recent study analyzed the annual health insurance data provided by the National Health Insurance Service [7] . Through which, it reported that, on average, 9.2% of the 5,744,566 inpatients in Korea experienced an adverse event was hospitalized in 2010, among whom, 39,109 (7.4%) died from medical errors. Furthermore, the study also emphasized the need for a national patient safety task force to enhance a nationwide monitoring and reporting system in order to achieve a patient safety-oriented system [7] .
A patient safety culture can be defined as an integrated pattern of individual and organizational behavior based on shared beliefs and values that continuously seeks to minimize patient harm resulting from the processes of care delivery [8] .A culture of safety influences the attitudes and behaviors of its members with regard to safety regulation adherence within the organization [9] . The perception of safety control stems from an individual's cognitive ability, which can impact the tasks related to achieving safe results while working and is a meaningful factor for estimating safety performance [10] . A high level of safety control benefits physical and psychological health directly and positively [11] . Furthermore, if the perception of safety control is high, negative consequences or reprisals for reporting safety issues will be reduced [12] .
Experts with sensitive perceptions about patient safety problems have demonstrated in that nurses who have an interest in and perception of patient safety can play important roles in improving the healthcare climate [4, 13, 14] . Because nurses are the frontline risk managers caring for patients 24 hours a day, investigating and analyzing their patient safety culture, perception of safety control, and patient safety management activities are necessary to prevent medical errors and improve patient safety.
Previous studies regarding patient safety have been conducted in Korea on topics such as healthcare providers' levels of perception of patient safety culture and studies on patient safety management. Based on a review of these studies, the factors that impact patient safety management activities can be distinguished as individual (age, work experience, position, education level, working hours per week, experience of patient safety education, etc.) and organizational (patient safety culture, safety climate, type of leadership, organization communication, cooperation between doctors and nurses, etc.).Most variations in individual factors are general characteristics of the nurses themselves; however, and it is difficult to find studies on the factors that affect patient safety management activities, including individual factors such as safety control and nurses' perceptions of patient safety culture.
The aims of this study were to examine university hospital nurses' perceptions of patient safety culture, levels of safety control, and patient safety management activities; to identify factors that affect patient safety management activities; and to provide a basic background on nursing intervention for patient safety management. The goal is to add to nurse-focused dimension to the discussion of safety improvement in healthcare settings.
METHODS

Study Design
A cross-sectional study design was used to identify factors that affect the patient safety management activities of nurses at a university hospital in G city, South Korea. A descriptive study was chosen in order to more thoroughly explore the nursing dynamics related to a safety climate while considering the impact of demographic factors.
Setting and Samples
Data were collected from the nurses at a university hospital from April 25 to May 2, 2014. The participants in this study were nurses working at a 700-bed university hospital. The inclusion criteria for this study were the following: having more than one year of work experience and actively conducting patient safety management activities. The exclusion criterion was working in departments where there was little physical contact with patients.
The sample size was calculated using the G*power 3.1.2 program [15] which indicated that 189 subjects would be sufficient to attain adequate predictive power based on a significance level (⍺) of .05, a medium effect size of .15, a statistical power (1-β) of .95, and the 13 independent variables used for regression analysis. A total of 233 questionnaires were distributed with 226 returned, yielding a response rate of 97%. Of these questionnaires, a total of 222 were used in the final data analysis (4 were incomplete and discarded).
Measurements
Three instruments were used to collect data from the nurses in this study regarding issues related to safety in the healthcare environment. In addition, a 14-question general survey containing demographic and task-related characteristics was administered. The safety instruments measured perception of patient safety culture, safety control, and patient safety management activities.
1) Perception of patient safety culture
This instrument contained 44 items [16] . Kim et al. (2004) [18] . Each item was scored from 1 to 5 (1=strongly disagree, 5=strongly agree). A higher score indicated that the respondents' perceptions of patient safety culture was more positive. Negative items were analyzed using reverse coding. When the survey was developed, its reliability, i.e. Cronbach's ⍺, was .77, and Cronbach's ⍺ in this study was .87.
2) Safety control
The researchers in this study translated the safety control survey [19] into Korean after receiving approval from the tool's developer, and back translation was conducted by two bilingual individuals. Two items were modified to reflect feedback from the pilot study. The final tool consisted of seven items, each of which was scored from 1 to 6 (1=strongly disagree, 6=strongly agree). Higher scores indicated better levels of control with regard to safety. When this survey was developed, its reliability (Cronbach's ⍺) was .85, and Cronbach's ⍺ in this study was .86.
3) Patient safety management activities
To apply the items to general wards as well as intensive care units, the researcher revised and improved the 64 items that Cho [20] had developed based on the hospital accreditation evaluation categories developed by the Korea Institute for Healthcare Accreditation [21] and on 6 categories of the International Patient Safety Goal. The questionnaire consisted of 10 categories with a total of 56 items. Each item was scored from 1 to 5 (1=never, 5=always). Higher scores indicated higher levels of patient safety management activities. When the survey was developed, its reliability Cronbach's ⍺ was .96, and Cronbach's ⍺ for this study using the modified version was .97.
Ethical consideration
This study was approved by the institutional review board at C university hospital (C***** 2013-01-007-004). The author explained to participants the purpose and process of this study, and participation in the study was voluntary and anonymous. Additionally, they could withdraw from the study at any time. I encrypted the participants' files with passwords to prevent their information from being exposed and deleted all unnecessary identifying information. The participants were given gifts in return for completing the questionnaire.
Data analysis
The data were analyzed using SPSS/WIN 20.0. The following analyses were conducted: descriptive statistics, independent t-test, one-way ANOVA, Pearson's correlation coefficients, and multiple linear regression using the enter method.
RESULTS
General Characteristics of the Participants
Of the participants who completed this survey, 213 were female (95.9%), and the average age was 32.93±8.13 years. Educational preparation was also solicited showing that 94 individuals (42.3%) had graduated from 3-year colleges. Most of the participants were unmarried. With regard to total clinical work experience, 79 (35.6%) nurses, the highest proportion, had worked less than 2~5 years (Table 1 ). Table 2) .
Perception of
There were significant differences in the participants' levels of patient safety management activities depending on age (F=7.03, p <.001) with those nurses over 40 engaging in more safety management activities (4.26±0.35) than any of the other groups. The youngest group engaged in the least number of activities (3.64±0.33). Regarding education level, nurses with a bachelor's degree engaged in more patient safety management activities than those with an associate degree (F=4.15, p=.017).Married nurses used more safety management activities than their unmarried counterparts (t=-2.59, p =.010), There was a significant difference in total work experience at the present hospital related to safety activities with those who had longest tenure engaging in the most activities (F=9.89, p <.001). Nurses who had experience with patient safety education were significantly more likely to engage in a higher number of safety management activities (t=2.31, p=.022). Finally, nurses who had experience with patient safety accidents were significantly more likely to engage in a higher number of safety management activities (t=3.15, p =.002). Job satisfaction, number of patients usually assigned, work unit and shift, years on current unit, and working hours per week did not show any relationship to number of patient safety management activities among nurses in this sample (Table 3) . 
Factors Influencing Patient Safety Management Activities
The predictive regression model of participants' patient safety management activities showed significant results (F=9.48, p <.001), and the R 2 was 0.45. The factor that affected patient safety management activities the most was total working experience at the present hospital; nurses with more than 15 years of experience (β=.60) conducted more management activities than nurses with less than 2 years of experience. Additionally, safety control (β=.34), communication (β=.20), frequency of events reported (β =.16), and experience with patient safety accidents (β=.14) were the positive factors influencing patient safety management activities (Table 5) .
DISCUSSION
Nurses tended to score above the midpoint on the safety control scores. The category that scored the lowest was "I am able to modify work conditions to make them safer". These results suggest that while nurses may want to change the working environment, they perceived they were unable to do so and did not have control of that aspect of their employment. As environmental constraints in the workplace are for the most part unchangeable; attempting to improve the perception of safety control by placing employees on safety committees where they can make suggestions and have input into safety issues can encourage staff to feel ownership of safety and participate in improving the environment [19] . The level of patient safety management activities scored an average of 4.02 of 5. The lowest-scored category, communication, includes the verbal orders that enable medical staff to share accurate and complete information about their patients during the process of treatment. Joint Commission Resources announced that nearly 70% of the root causes of the 3,548 sentinel events they reviewed that had occurred from 1995~2005 were communication-based [22] . Because communication problems can lead to serious patient safety accidents, it is necessary to identify the root causes of poor communication and improve hospital systems. With regard to patient safety management activities according to participants' general characteristics, subcategories, the higher the age, position, and amount of total work experience in the present hospital, the greater the level of patient safety management activities. This result is similar to the result of Park et al. [23] , it can be considered that this result stemmed from the fact that those who had a more advanced age, higher positions, and more work experience had richer clinical work experience and knowledge of patient safety and that this was the reason why these staff members had developed a strong sense of responsibility for safety control as their management duties expanded.
After verifying the correlation between perception of patient safety culture, safety control, and patient safety management activities, it became clear that participants conducted their management activities better when they had more safety control, with significant correlations between the 6 subcategories of patient safety culture.
In this study, significant predictive factors affecting par- ticipants' patient safety management activities were total work experience in present unit and having had an experience of patient safety accident out of the subcategories in general characteristics of participants and the perception of communication, frequency of events reported out of the subcategories in patient safety culture and safety control. Out of them, total work experience in present unit was the most influential factor, nurses who had worked for more than 15 years conducted more patient safety management activities than nurses who had worked less than 2 years. Since experience seems to be a factor in engaging in safety actions, using seasoned nurses to mentor young nurses with an emphasis on safe practice may be a way to influence positive safety practices. Among the participants in this study who had worked fewer than 2 years, the rate of temporary workers was high, and they spent most of their time caring for patients. The reason why nurses with less than 2 years of experience conducted fewer safety management activities than other nurses is probably related to factors such as job insecurity, limited skills, and the stress from the trial and error of communication which can negatively affect patient safety management activities. Patient safety culture reflects shared beliefs and values which contribute to preventing harm to patients and was reflected in six subscales. This study showed that the subscales of communication and perception of frequency of events reported positively affected patient safety management activities. Because the process of communication in organizations, the structure of decision-making, and reporting systems are leading factors that affect perceptions of safety and actions [24] , effective cooperation and communication increase the morale of medical staff and increase work satisfaction, efficiency, and safety [16, 25] . Most nurses believe that they only need to report errors that actually occur, and they do not realize that it is also important to report potential errors [26] .
In this study, safety control was a positive factor that impacted patient safety management activities. Ninety-six percent of nurses and 90% of doctors, pharmacists, and administrators believe that nurses have the primary responsibility for preventing patient safety accidents [27] . When responding to immediate demands, nurses must initially solve problems when they face overwhelming demand or conflicts that subvert the safety system [28] . In this situation, nurses' safety control enables them to provide correct judgment about actions that conflict with patient safety. A study by Kim et al. [29] predicted that preventive education on nursing errors related to patient safety which incorporated examples would improve safety control and contribute to safety performance. A previous study [30] suggested how the personal perception of control was associated with nursing performance and improved the ability to promote patient safety by emphasizing the importance of the perception of control for outcomes such as achievement, stress, and satisfaction. This is because the level of personal control over tasks has a direct impact on the nurses' perception of their ability to assure the patient's wellbeing.
All of the patient safety culture subcategories were significantly related to the number of patient safety management activities in which nurses engaged. Creating a culture of safety appears to promote an environment where safety activities seem to fit. According to the results of this study, total work experience, safety control, communication, frequency of events reported, and previous experience with patient safety accidents explained 40% of the variance in participants' patient safety management activities.
Because this study had the regional limitation of only surveying nurses from one university hospital, it is necessary to be cautious in extending its results or applying them by making generalizations. Moreover, it is possible that this study's results are not consistent with real-life actions because patient safety management activities were measured by nurses' subjective standards. Finally, the extraordinary high response rate might reflect some bias toward providing information that the researcher wants to hear.
CONCLUSION
There has been global initiatives and efforts over the last decade to manage patient safety. The purposes of this study were to examine university hospital nurses' perceptions of patient safety culture, levels of safety control and to identify factors that affect patient safety management activities. General factors which positively impacted nurses' patient safety management were total work experience in present hospital, and experiencing a patient safety accident along with safety factors of perception of communication and frequency of events reported. Also, it is identified that safety control is a positive factor which affects patient safety management activities of nurses. These variables explained 45% of the variance in patient safety management activities.
This study suggested solutions to promote patient safety management activities in hospitals. Findings provided the basic background for nursing education intervention strategies to promote safety control and patient safety management activities intended for nurses.
